This study investigated changes over time in adolescents'and parents'memories for how they felt when they learned of the terrorist attacks on
from the site of the disaster (Ford, Udry, Gleiter, & Chatala, 2003; Schuster et al., 2001; Silver, Holman, McIntosh, Poulin, & Gil-Rivas, 2002) . Much less is known, however, about how adolescents reacted to these events. Because adolescents and adults may differ in their emotion regulation skills and their appraisals of the impact of threatening events, their reactions to the September 11 attacks may have differed. An understanding of adolescents' responses is important for professionals charged with helping young people cope with trauma, especially given the salient possibility of future attacks. It is also important to understand how memory for negative emotion changes over time. Lasting and intrusive memories of negative emotions are a key feature of PTSD (Reynolds & Brewin, 1999) , but little is known about normative change in memory for negative emotions. Thus, the present study had three goals: to compare how adolescents and parents in southern California reacted to the news of the terrorist attacks, to examine how their memories for their initial emotional reactions changed over time, and to assess the relation between changes in memory for emotions and psychological adjustment to a traumatic event.
Emotional Reactions and Appraisals of Adolescents and Parents
How might adolescents and parents have differed in their reactions to the terrorist attacks? Past research provides grounds for competing predictions. On one hand, adolescents might be expected to have experienced more intense negative emotions than parents. Diary and experience-sampling studies show that the developmental period of adolescence is often characterized by intense negative emotions (Arnett, 1999) , which tend to decrease with age (Diener, Sandvik, & Larsen, 1985; Gross et al., 1997) . In response to similar circumstances, adolescents report more extreme negative reactions than preadolescents or parents (Larson & Richards, 1994) . Larson and Richards (1994) have suggested that adolescents' developing capacity to engage in abstract reasoning may contribute to the intensity of their negative emotions by allowing them to envision threats to their well-being that they did not previously consider. The September 11 attacks may have exacerbated teens' feelings of vulnerability to threat. For example, a month after the attacks, adolescents in northern California estimated their risk of dying from a variety 498 JOURNAL OF ADOLESCENT RESEARCH / July 2005 of causes as greater than had adolescents questioned 2 and 4 years earlier (Halpern-Felsher & Millstein, 2002) .
Adolescents also may have less mature self-regulatory skills than adults (Compas, 1995) . In a study of psychosocial maturity in more than 1,000 individuals ranging in age from 12 to 48, Cauffman and Steinberg (2000) found that adolescents scored lower than adults on measures of self-restraint, selfreliance, and consideration of long-range consequences. With increasing age, adults report greater use of strategies to regulate emotions such as distraction and positive reappraisal (Folkman, Lazarus, Pimley, & Novacek, 1987; Gross et al., 1997 ). To the extent, then, that adolescents are more emotionally volatile than adults and less skilled at regulating negative emotions, one might expect adolescents to have experienced more intense emotions than adults in response to the September 11 terrorist attacks.
Research also supports the opposite prediction, however, that adults reacted more strongly to the attacks than adolescents. According to appraisal theories of emotion, when a negative event occurs, the intensity of people's negative emotions depends in large part on their appraisals of how much the event impedes their goals for themselves and for people and institutions that they value (e.g., Frijda, 1987; Scherer, Schorr, & Johnstone, 2001 ). Thus, the greater the appraised impact of the events of September 11, the more intense people's emotions would be expected to be. Research on risk perception suggests that adults may have appraised the impact of the September 11 attacks as greater than did adolescents.
Adolescents' estimates of the probability of threatening outcomes (e.g., getting cancer from smoking, unintended pregnancy) are often similar to, or even greater than, those of adults (e.g., Fischhoff et al., 2000; Millstein & Halpern-Felsher, 2002a; Quadrel, Fischhoff, & Davis, 1993) . Appreciating risk involves more than knowing the probability of a negative outcome, however. It also means appreciating the severity or impact of the outcome (Slovic, 2000) . It is well-documented that, compared to adults, adolescents are less competent at identifying the potential impact or long-term consequences of negative outcomes (e.g., Cauffman & Steinberg, 2000; Cohn, Macfarlane, Yanez, & Imai, 1995; Halpern-Felsher & Cauffman, 2001) . Adolescents also may be more susceptible to optimistic bias-the tendency to view oneself as at less risk than others or to view the impact of events as less for the self than for others (Weinstein, 1989) . This bias has been demonstrated for both adolescents (e.g., Arnett, 1990; Chapin, 2001; Greene et al., 2000; Whalen et al., 1994) and adults (e.g., Weinstein, 1998) , but some studies have shown that adolescents display greater optimistic bias than adults (Arnett, 2000; Cohn et al., 1995; but see Quadrel et al., 1993) . To the extent that adolescents appraised the events of September 11 as having less impact than adults, they would be expected to have experienced less intense negative emotions.
A few studies assessed the emotional reactions of adolescents and young adults who were distant from the September 11 attacks. The results suggest that the attacks evoked intense negative emotion but that these reactions were transient and context-specific. For example, in a previous study, we used electronic diaries with adolescents to assess mood across several days before and after September 11. We also asked them directly about their reactions to the attacks. Adolescents reported elevated levels of negative affect when asked directly about the attacks, but no differences were found between ongoing mood reports before the attacks and 2 to 5 months afterward (Whalen, Henker, King, Jamner, & Levine, 2004) . Similarly, Ford et al. (2003) found that for young adults who were not in close proximity to the attacks, feelings of sadness faded rapidly over time.
The first goal of this study, then, was to examine how adolescents and adults may have differed in their emotional reactions to, and appraisals of, a distant but highly threatening event. Adolescents and parents completed surveys about their reactions to the attacks approximately 3 and 8 months after September 11. On the surveys, they rated how sad, angry, and anxious they had felt when they first learned of the attacks. Appraised impact was assessed by asking adolescents and parents how much they thought the events of September 11 affected America, their future, themselves, and most of the other students in school. As a means of assessing optimistic bias, we compared respondents' ratings of how much the attacks affected themselves versus most of the other students in school. Although adolescents often react with intense emotions when negative events impact their lives, past research suggests that they are less sensitive than adults to the potential impact of risk situations. Therefore, we expected adolescents to have experienced less negative emotion than adults.
Stability or Change in Memory for Emotions
Our second goal was to assess the stability of memory for emotion over time and the relation between cognitive appraisals and changes in memory for emotion. A recurring debate within psychology concerns whether emotions are stored indelibly in memory or whether, like other features of autobiographical events, emotions are subject to forgetting and memory reconstruction. Some investigators have argued that memory for emotion is long-lasting, vivid, and easily retrieved (e.g., LeDoux, 1992 LeDoux, , 1996 van der Kolk, 1994) . Thus, memory for emotion might be expected to remain constant over time. Others have found that people tend to overestimate the inten-sity of past negative emotions (e.g., Schrader, Davis, Stefanovic, & Christie, 1990; Thomas & Diener, 1990) . In a previous series of studies, however, we found that people may recall past emotions as either more or less intense than initially reported. The direction of bias depended on their current interpretation or appraisal of the emotion-eliciting event. These findings suggest that, as memories for emotions fade, people use their current appraisals of past experiences to infer how they must have felt when the experiences first occurred .
Memory bias in the direction of current appraisals has been demonstrated for pre-exam anxiety (Safer, Levine, & Drapalski, 2002) , disappointment in a political candidate (Levine, 1997) , and emotional reactions to the verdict in a heavily publicized trial (Levine, Prohaska, Burgess, Rice, & Laulhere, 2001) . It is not known, however, whether sudden, intense emotions evoked by traumatic events are subject to the same memory biases as reactions to these less personally threatening events. The September 11 attacks received extensive and graphic media coverage and evoked intense sadness, anger, and anxiety in people throughout the United States (e.g., Saylor, Cowart, Lipovsky, Jackson, & Finch, 2003; Schuster et al., 2001 ). In the current study, adolescents and parents were asked at two points in time to recall their initial emotional reactions to the attacks so that the stability of their memories for emotion could be assessed. We expected respondents' memory for emotions to change over time, with the changes being mediated by their current appraisals of the impact of the attacks.
Memory for Emotion and Psychological Adjustment to Trauma
Our third goal was to explore relations between memory for negative emotion and psychological adjustment to trauma. For Operation Desert Storm veterans, recalling traumatic events as increasingly severe over time was associated with more PTSD symptoms (Southwick, Morgan, Nicolaou, & Charney, 1997) . To find out whether amplifying past negative emotions was associated with poor psychological adjustment, we examined whether increases in recalled negative emotion over time were associated with more posttraumatic stress symptoms for adolescents or for parents. Finally, emotional memories and psychological adjustment to trauma are not purely intrapersonal phenomena. Research on the social sharing of emotion shows that emotional reactions to public events are shaped by observing and interacting with others. Rime, Mesquita, Philippot, and Stefano (1991) had participants in various age groups describe an intense emotional experience and indicate with whom they first shared that experience. Among adolescents (aged 12 to 17), parents were the most frequently mentioned partners for the sharing of emotion. In times of threat, then, adolescents may look to their parents for guidance on how to cope with traumatic events. To explore this issue, we examined whether parents' emotions and posttraumatic stress symptoms predicted their adolescents' psychological adjustment to the events of September 11.
METHOD Overview
The current study compared adolescents' and parents' memories for how they felt when they first learned of the terrorist attacks on September 11, 2001 and assessed how these memories changed over time. This study was part of a larger research project. From fall 1998 through fall 2001, yearly cohorts of high school freshmen were enrolled in a longitudinal investigation of health behaviors called Project MASH (Monitoring Adolescent Stress and Health; Whalen et al., 2004; Whalen, Jamner, Henker, Delfino, & Lozano, 2002) . Twice each year, during the 4 high school years, these adolescents logged their activities, contexts, and moods every 30 minutes during a 4-day period using electronic diaries. Before beginning the initial diary study, each student and parent attended an orientation session in which all procedures were explained, informed consent was obtained, and adolescents and parents completed a set of psychosocial questionnaires.
For the current study, after September 11, 2001, we mailed surveys (for adolescents and parents) to the parents of the 409 adolescents who were continuing participants in Project MASH. Identical sets of surveys were mailed in November 2001 and April 2002. Adolescents and parents decided independently whether or not to complete the surveys, with parents signing consent for those adolescents who agreed to participate. The first survey was completed by 171 adolescents and 196 parents approximately 3 months after the September 11 attacks. The second survey was completed by 106 adolescents and 130 parents approximately 8 months after the attacks.
Participants
To allow us to assess changes in memory for emotions over time, this study focused on the 81 adolescents and 99 parents who completed both surveys. Of these 180 respondents, surveys were received from both the adoles-cent and a parent in the same family in 116 cases (58 dyads), from a parent only in 41 cases, and from an adolescent only in 23 cases. The adolescents included 40 high school sophomores, 23 juniors, and 18 seniors. At the time that they received the first survey, these adolescents ranged in age from 14 years, 11 months to 18 years, 10 months (Median = 16 years, 2 months). Sixty-one percent of the adolescents were female. The parents who responded to the surveys ranged in age from 34 to 60 years (Median = 44 years). Eighty percent were female. This was a middle-income, well-educated group. In households in which an adolescent or parent responded to both surveys, 72% of the parents had attended college and 55% had earned a bachelor's or advanced degree. In 80% of the households, at least one adult was currently employed. In 82% of the households, the parent was married or living with a partner. The ethnic distribution of respondents was 51% Caucasian, 28% Asian, 11% Latino, 1% African American, and 9% mixed or other.
Sample Comparisons
Preliminary analyses showed that the adolescents and parents who completed the two surveys concerning September 11 did not differ significantly from the remaining adolescent and parent participants in Project MASH in terms of ethnicity, age, parent gender, parent education level, or parent employment status. There was a somewhat disproportionate number of adolescent girls in the survey sample, 61%, compared to 49% in the full sample, however. In addition, there were more adolescents from two-parent households in the survey sample, 82% compared to 76% in the full sample. These comparisons indicate that the present sample was reasonably comparable to the larger sample participating in Project MASH. We also checked whether adolescents or parents who completed both surveys differed significantly from those who completed only the first or second survey. No significant differences were found with respect to demographic characteristics, emotional reactions, appraisals, knowledge, or exposure to the attacks.
Procedure
Because of the possibility that questions about the terrorist attacks could prove upsetting to some adolescents, survey packets for both parents and teens were mailed to parents so that they could decide whether or not to discuss the study with their teenager. Interested parents were asked to review the consent form, discuss the study with their teen, and decide whether either or both wanted to participate. Adolescents and parents were asked to complete the surveys independently, without discussion, and return them separately in the envelopes provided. All procedures were approved by the Institutional Review Board of the University of California, Irvine.
The first survey was mailed in November 2001 and was completed and returned 2 to 5 months after September 11, 2001 (M = 3 months, SD = 27 days, range = 64 to 155 days). The second survey was mailed in April 2002 and was completed and returned 7 to 10 months after September 11, 2001 (M = 8 months, SD = 13 days, range = 214 to 300 days). For convenience, the two time points are referred to as "3 months" and "8 months" in this article. Preliminary analyses showed that adolescents and their parents did not differ significantly in the number of days after September 11, 2001 that they completed either the first or second survey.
Measures
Respondents completed two identical 10-page surveys that assessed (in the following order) how they felt when they first learned of the events of September 11, appraisals of the impact of those events, changes in their own lives that had resulted, exposure through media and conversations, knowledge about the events, and posttraumatic stress symptoms.
To assess their emotional reactions, respondents were asked to rate, on a 6-point scale, how intensely sad, angry, and anxious they had felt when they first learned of the events of September 11. To assess their appraisals concerning the impact of the attacks, respondents were asked the following four questions: "How much do you think the events of September 11th affected . . . " (America/your future/you/most of the other students in school). These ratings were made using a scale ranging from 0 (not at all) to 100 (very much, as much as possible). We then transformed the 100-point scale to a 10-point scale for greater consistency in regression analyses with the scales used for other variables. It should be noted that, on the first survey, 39 parents did not rate how much the attacks had affected most other students. (They may have thought the question did not apply to them.) We reiterated the importance of answering all questions in the second survey, and all parents rated the impact on others in their adolescents' school at that time. Analyses of this appraisal question were conducted separately for the first and second surveys due to different numbers of respondents.
Respondents completed five yes/no items that assessed changes in their lives that had resulted from the attacks (e.g., changes in family rules, activities, or travel plans). Knowledge of the attacks was assessed using six true/ false questions (e.g., "A total of five planes were hijacked on September 11," "The second plane that crashed hit the Pentagon"). As a measure of exposure, respondents indicated how many hours they had spent in the past week hearing or reading about the attacks in the media or in conversations with others. Posttraumatic stress symptoms (e.g., "Do thoughts about the attacks come back to you even when you do not want them to?"), adapted from Norris (2001) and Vernberg, La Greca, Silverman, and Prinstein (1996) , were rated from 0 (not at all) to 4 (very much). Ratings for the 14 items were added to produce a single Post-Traumatic Stress Symptom Index (PTSSI). Internal reliability (coefficient alpha) for this scale was .80 after 3 months and .79 after 8 months. Figure 1 shows the mean intensities of sadness, anger, and anxiety recalled 3 and 8 months after September 11 by adolescents and parents. To find out whether the intensity of negative emotions reported differed for adolescents and parents, and how memory for emotions changed over time, we conducted a MANOVA with emotion and time as within-subject variables and age group as the between-subject variable. The results showed a significant main effect of emotion, F(1, 178) = 23.18, MSE = 1.83, p < .0001. Respondents recalled more intense sadness (M = 3.36, SD = 1.34) than anger (M = 2.72, SD = 1.62) or anxiety (M = 2.79, SD = 1.34); sadness vs. anger: t(179) = 6.89, p < .0001; sadness vs. anxiety: t(179) = 6.19, p < .0001; anger vs. anxiety: t(179) = 0.61, ns. A main effect of age group was also found, F(1, 178) = 23.20, MSE = 7.79, p < .0001. Overall, adolescents recalled less intense negative emotions (M = 2.51, SD = 1.28) than did parents (M = 3.33, SD = 1.01). An interaction between age group and time indicated that recalled intensity of negative emotions decreased over time for adolescents (M 3 mo. = 2.57, SD = 1.32; M 8 mo. = 2.44, SD = 1.38), but increased for parents (M 3 mo. = 3.24, SD = 1.17; M 8 mo. = 3.42, SD = 1.07, F(1, 178) = 4.84, MSE = 1.53, p = .03. 
RESULTS

Emotional Reactions and Changes in Memory for Emotions Over Time
Experience and Appraisals of the Terrorist Attacks
The next set of analyses was conducted to find out whether adolescents and parents also differed with respect to their experience of the attacks (i.e., exposure, knowledge, or life changes) or with respect to their appraisals of the impact of the attacks. For each variable, we conducted a repeated-measures ANOVA, with values at 3 months and 8 months as the dependent variables and age group as the independent variable.
Exposure. No differences were found between adolescents and parents in the amount of time they had spent in the preceding week hearing, reading, or talking about the attacks. For both groups, exposure decreased from an average of 11 to 15 hours after 3 months to an average of 2 to 5 hours after 8 months, F(1, 177) = 178.60, MSE = 2.98, p = .0001. Mean intensities of sadness, anger, and anxiety recalled after 3 months and after 8 months by adolescents and by parents. NOTE: Respondents used 6-point scales to rate how they had felt when they first learned of the terrorist attacks.
Life changes. When asked about changes in their own lives that had resulted from the attacks, adolescents reported fewer changes than parents after both 3 months (M Teen = 1.03, SD = 1.11; M Parent = 1.68, SD = 1.39) and 8 months (M Teen = 0.95, SD = 1.01; M Parent = 1.76, SD = 1.54), F(1, 178) = 16.54, MSE = 2.82, p < .0001. In summary, adolescents and parents reported similar amounts of media exposure and conversation concerning the attacks, but in comparison to parents, adolescents had less detailed knowledge about the attacks and had experienced fewer changes in their lives.
Appraised impact. Respondents rated how much they thought the events of September 11 had affected America, their future, themselves, and most of the other students in school. In a previous article, we presented these ratings for adolescents who had completed the initial survey of their reactions to September 11 (Whalen et al., 2004) . The current analyses compared the appraisals of adolescents and parents after both 3 and 8 months. As Table 1 shows, no age differences were found in adolescents' and parents' appraisals of the impact of the attacks on America. The impact on America was rated as very high after 3 months (M = 9.37, SD = 1.22) and after 8 months (M = 8.84, SD = 1.80).
In contrast, striking differences between adolescents and parents were found in appraisals of the impact of September 11 on their future, F(1, 176) = 10.84, MSE = 10.99, p = .001; themselves, F(1, 176) = 43.30, MSE = 9.51, p = .0001; and most of the other students in school, F(1, 137) = 10.07, MSE = 9.07, p = .002. In each case, adolescents rated the impact of the attacks as lower than did parents. In addition, for both adolescents and parents, decreases over time were found in the appraised impact of the attacks on America, F(1, 176) = 13.69, MSE = 1.64, p = .0003; respondents' future, F(1, 176) = 11.39, MSE = 3.26, p = .04; themselves, F(1, 176) = 9.46, MSE = 2.63, p = .002; and others, F(1, 137) = 5.33, MSE = 3.13, p = .03. No significant interactions between time and age group were found.
Appraised impact on the self versus others. As a means of assessing optimistic bias, we conducted an additional analysis on respondents' appraisals in which we contrasted their ratings of how much the events of September 11 had affected themselves versus others. These ratings are shown in the bottom two rows of Table 1 . First, a repeated measures ANCOVA was conducted on respondents' ratings after 3 months. The dependent variables were participants' ratings of the appraised impact of the events of September 11 on (a) themselves and (b) most other students in school (others). The independent variable was age group; knowledge and life changes were included as covariates. The results showed a main effect of age group, F(1, 135) = 13.54, MSE = 9.18, p = .0003; and a significant interaction between age group and appraised impact on the self versus others, F(1, 135) = 5.49, MSE = 2.21, p = .02. The same analysis conducted on respondents'ratings after 8 months also showed a main effect of age group, F(1, 176) = 14.34, MSE = 10.21, p = .0002; and a significant interaction between age group and appraised impact on the self versus others, F(1, 176) = 4.40, MSE = 2.28, p = .04. At both points in time, adolescents rated the impact of the attacks on themselves as less than the impact on others, whereas parents' ratings did not differ significantly for themselves versus others.
In summary, adolescents appraised the attacks as having less impact on their future, themselves, and other students than did parents. Whereas parents viewed themselves and others as similarly affected, adolescents displayed an optimistic bias, rating the impact on most other students as greater than the impact on themselves.
Did Appraised Impact Predict Emotional Intensity and Change in Memory for Emotions?
Emotional intensity. Based on appraisal theories, we expected the appraised impact of the attacks to predict the intensity of respondents'emotions. To test this, separate hierarchical regression analyses were conducted predicting the intensities of sadness, anger, and anxiety reported after 3 months. In the first step of each analysis, we entered elapsed time (i.e., the number of days between September 11 and completion of the first survey), exposure, and knowledge about the attacks. In the second step, we entered age group; the mean for each respondent of their appraisals of how much the attacks had NOTE: n = 81 for adolescents and n = 99 for parents for all appraisals except one: n = 60 for parents' appraisals of the impact on others in the adolescent's school after 3 months.
affected America, their future, and themselves; 2 and life changes experienced as a result of the attacks. In the third step, we entered interactions of these variables with age group. No significant contributions (or interactions with age group) were found for elapsed time, exposure, or knowledge, so these terms were dropped from the final model. The final model thus consisted of age group (adolescent = 0, parent = 1) in Step 1; mean appraised impact (0 to 10 scale) and life changes (0 to 5) in Step 2; and the interactions of these variables with age group in Step 3.
As Table 2 shows, after controlling for other variables in the model (i.e., in Step 3), appraised impact predicted the recalled intensity of all three emotions. In addition, greater appraised impact was more closely associated with greater sadness for adolescents, r(81) = 0.45, p < .0001, than for parents, r(99) = 0.31, p = .002, t(179) = 2.06, p = .04, β = -0.21. More life changes were associated with greater anger for parents, r(99) = 0.20, p = .05, but not for adolescents, r(81) = -0.16, p = .14, ns. Parents reported more anxiety than adolescents, t(179) = 2.27, p = .02, β = 0.17.
We also conducted regression analyses predicting the intensities of sadness, anger, and anxiety recalled after 8 months. The results were very similar to those found after 3 months. Again, respondents'appraisals of the impact of the terrorist attacks predicted recalled intensity of all three emotions. The one difference was that, after 8 months, even after controlling for the other variables in the model, parents remembered having felt more sad, angry, and anxious than did adolescents.
Change in memory for emotions.
To examine the stability of memory for negative emotions over time, we computed correlations between respondents' emotional intensity ratings after 3 months and 8 months. Intensity ratings were moderately correlated for sadness, r(180) = .63, anger, r (180) = .66, and anxiety, r (180) = .55, (all ps < .0001).
Next, we assessed whether current appraisals of the impact of the terrorist attacks (i.e., mean appraised impact after 8 months) accounted for the finding that recalled negative emotions decreased over time for adolescents and increased for parents. To create a conservative measure of intensity change, we calculated a residual change score for each respondent by regressing intensity ratings at 8 months on intensity ratings at 3 months. Scores were calculated in this manner for sadness, anger, and anxiety. Residual change scores have a mean of 0 and indicate whether intensity at 8 months was greater than (values greater than 0) or less than (values less than 0) what would be predicted by the initial intensity rating. We then assessed whether the differences between adolescents and parents in residual change scores were mediated by current appraised impact. = .01 for Step 3. Variables used to create interaction terms with age were centered with a mean of zero. For all models, variance inflation factors (VIF) ranged from 1.2 to 1.3 for variables on
Step 2, and from 1.2 to 4.3 for variables on
Step 3. a. Adolescent = 0, parent = 1. b. Mean appraisal of how much the events of September 11 affected respondents, their future, and America (10-point scale). c. Number of life changes resulting from the attacks (0 to 5). *p < .05. **p < .01. ***p < .001. ****p < .0001.
Demonstrating mediation requires a path model using the results of three multiple regression equations (Baron & Kenny, 1986) . The following results are necessary to demonstrate that current appraised impact mediates the relation between age group and change in recalled emotional intensity: (a) Age group must significantly predict current appraised impact; (b) age group must significantly predict change in recalled emotional intensity; and (c) when both current appraised impact and age group are entered into a regression equation, the regression coefficient for current appraised impact must be significant and the regression coefficient for age group must be less than when age group is entered alone.
These results are shown in Figure 2 using standardized regression coefficients. Sobel (1982) provided an approximate, large sample statistical test (z) for the significance of the mediation effect. The path model in the top panel of Figure 2 shows the results of the regression analyses for change in recalled sadness; the bottom panel shows the results for change in recalled anger. As the figure shows, for both sadness and anger, current appraised impact was greater for parents than for adolescents; greater current appraised impact was associated with recalling greater sadness and anger over time; the association between age group and change in recalled intensity was significantly reduced (though not eliminated) when current appraised impact was added to the model. The test of this indirect effect was significant for sadness and for anger. The test for anxiety approached but did not reach significance, z = 1.77, p = .08.
In summary, memory for emotions was not stable over time. Adolescents tended to recall having felt less negative emotion over time, whereas parents recalled having felt more negative emotion. Current appraisals of the impact of the attacks partially mediated differences between adolescents and parents in memory for sadness and anger over time.
Memory for Emotion and Psychological Adjustment to Trauma
A final set of analyses explored the relation between memory for negative emotions and psychological adjustment to trauma. We examined this issue from an individual perspective as well as from an interpersonal perspective, assessing whether adolescents' reactions were predicted by their parents' reactions. The PTSSI was the sum of respondents' ratings of the severity of 14 posttraumatic stress symptoms. Out of a possible high score of 56, ratings on the PTSSI ranged from 0 to 35. For these respondents, who were roughly 3,000 miles from the site of the attacks, mean ratings were fairly low after 3 months (M = 10.40, SD = 6.60) and decreased further after 8 months (M = age group; recalled sadness, anger, and anxiety after 3 and 8 months; mean appraised impact of the attacks after 3 and 8 months; and life changes after 3 and 8 months. These variables were entered in the model simultaneously. The results showed that higher PTSSI scores were predicted by greater anxiety after 3 months, t(179) = 2.59, p = .01, β = 0.19; by life changes after 3 months, t(179) = 4.10, p < .0001, β = 0.35, and 8 months, t(179) = 2.76, p = .006, β = 0.23; and by greater appraised impact after 8 months, t(179) = 2.06, p = .04, β = 0.14.
Was recalling increased intensity of negative emotion over time associated with lasting posttraumatic stress symptoms? Pearson correlations showed no significant association between the residual change scores for sadness, anger, or anxiety and the PTSSI after 8 months. As Table 3 shows, however, recalling increased negative emotion over time was associated with greater severity for 5 of the 14 symptoms that made up the PTSSI. Specifically, for adolescents, recalling greater sadness or anger over time was associated with startling easily, getting tense or upset when reminded of the attacks, having unwanted thoughts about the attacks, having disturbing dreams about the attacks, and not sleeping well. Particularly noteworthy is the fact that these associations emerged for adolescents but not for parents. For parents, recalling increased negative emotion over time was not associated with statistically significant increases in any stress symptom.
Were adolescents'reactions to September 11 related to their parents'reactions? To find out, we conducted analyses that included only those 58 dyads in which both the adolescent and parent in a household responded to the surveys. Regression analyses were conducted to find out whether the intensity of negative emotions recalled by parents after 3 months predicted the intensity of negative emotions recalled by their adolescents after 8 months. Separate analyses were conducted for sadness, anger, and anxiety. We also assessed whether parents' posttraumatic stress symptoms after 3 months predicted their adolescents' symptoms after 8 months. Conversely, we assessed whether adolescents' emotions and posttraumatic stress symptoms after 3 months predicted their parents' emotions and symptoms after 8 months. The results showed that the intensity of anxiety parents recalled after 3 months predicted the intensity of anxiety their adolescents recalled after 8 months, t(57) = 1.99, p = .05, β = 0.26. Parents' stress symptoms after 3 months predicted adolescents' stress symptoms after 8 months, t(57) = 2.18, p = .03, β = 0.28. In contrast, adolescents' emotions and stress symptoms after 3 months did not predict their parents' subsequent recalled emotions or stress symptoms. .32** -.06
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DISCUSSION
This study investigated adolescents' and parents' emotions and appraisals concerning the September 11 terrorist attacks and how their memories for their initial emotional reactions changed over time. Adolescents understood that America had been profoundly affected by the events of September 11. As previously reported, they acknowledged effects on themselves as well but viewed others as experiencing more serious consequences (Whalen et al., 2004) . The present study extended these findings by demonstrating that (a) adolescents reported less negative emotion than parents; (b) over time, the intensity of negative emotion recalled decreased for adolescents and increased for parents; (c) adolescents appraised the impact of the terrorist attacks as less serious, and displayed greater optimistic bias, than parents; and notably, (d) appraised impact predicted recalled emotional intensity, changes in memory for emotions over time, and posttraumatic stress symptoms.
Emotional Reactions and Appraisals Concerning the Impact of September 11
Adolescence can be a time of emotional turmoil. Even in response to the same events, adolescents often report more extreme and negative reactions than preadolescents or adults (Arnett, 1999; Larson & Richards, 1994) . Despite this, we found that these adolescents, who were not in close proximity to the terrorist attacks, generally coped well. They recalled having felt less sadness, anger, and anxiety than parents and reported fewer posttraumatic stress symptoms both 3 months and 8 months after the attacks. Adolescents also appraised the attacks as having less impact on their future, themselves, and other students than did parents. Consistent with appraisal theories of emotion (e.g., Frijda, 1987; Scherer et al., 2001) , the greater the appraised impact of the attacks, the greater the intensity of negative emotions reported. Parents may have appraised the impact of the attacks as more severe than adolescents because of a different interpretive context: Given their more extensive experience, adults may have been more aware than adolescents of the unique characteristics and prolonged consequences of this disaster, and they may have been more aware of ongoing threatening events such as the war in Afghanistan, terror alerts, and anthrax scares.
In addition to rating the impact of the attacks as lower than parents, adolescents displayed greater optimistic bias. Parents viewed themselves and other students in their adolescent's school as similarly affected by the events of September 11. Adolescents (who, it can be argued, have more in common with their fellow students than do their parents) appraised the impact on other students as greater than the impact on themselves. Adolescents' greater optimistic bias was apparent even after statistically controlling for differences between parents and teens in knowledge about the attacks and changes in their lives. Although adolescents do not perceive themselves to be invulnerable to risk (e.g., Halpern-Felsher & Millstein, 2002) , they viewed themselves as less vulnerable than others, a tendency that was not shown by parents. Viewing oneself in less negative terms than others, and believing that one is coping better than others, have been shown to reduce distress and promote positive outcomes in achievement and health contexts (Taylor, Lerner, Sherman, Sage, & McDowell, 2003) . Thus, adolescents' belief that others were more severely affected than they themselves were may have been protective as they reacted to traumatic events over which they had little control. (Whether these differences in parent-teen optimism would hold if parents were asked about their own rather than their offspring's peers is a question for future research.)
Research on risk perception, much of it involving hypothetical situations, has yielded conflicting findings concerning the extent to which adolescents judge themselves to be vulnerable to threatening outcomes (Millstein & Halpern-Felsher, 2002b; Nightingale & Fischhoff, 2002) . The current findings contribute to this literature by demonstrating differences in adolescents' and adults' appraisals of the impact or severity of a real world threat. These findings are consistent with prior research showing that, in comparison to adults, adolescents give lower ratings when asked how much harm would result from negative outcomes (Cohn et al., 1995) , are less likely to consider long-term consequences of outcomes (e.g., Cauffman & Steinberg, 2000) , and display greater optimistic bias (e.g., Arnett, 2000; Cohn et al., 1995) .
Optimism was not limited to adolescents, however. The appraised impact of the attacks decreased more over time for adolescents than for parents, but it decreased for both groups. In the months following the initial disaster, additional threats were detailed in the media on a daily basis. These included terror alerts, the war in Afghanistan, reports of people being exposed to anthrax, and concerns about biological weapons. Yet despite frequent warnings, there had been no subsequent large-scale attack in the United States. When asked to evaluate the impact of the attacks in the midst of this complex and dynamic situation, people could have focused on the obvious and continuing risks or on indications that the crisis had passed. Our findings suggest that individuals who were not in close proximity to the attacks focused on reasons for optimism as the attacks became more distant in time (Weinstein, 1989; Whalen et al., 1994) .
Changes in Memory for Emotions Over Time
Are emotions stored permanently in memory, exaggerated over time, or recalled as either less or more intense than initially reported depending on current appraisals of the emotion-eliciting event?
The current findings clearly demonstrate that memories for emotion change and that recalled intensity can either decrease or increase over time. Adolescents recalled decreased negative emotion over time, whereas parents recalled increased negative emotion. As predicted, these differences between adolescents and parents were partially mediated by their current appraisals of the terrorist attacks, with those viewing the attacks as more consequential tending to recall their emotions as more intense than those who viewed the attacks as having less impact. These findings suggest that, even when the emotions in question are evoked by sudden and devastating losses that entail future risks, people draw on their current appraisals to help them infer how they must have felt .
It was somewhat surprising that, for parents, recalled negative emotion increased over time even though the appraised impact of the September 11 attacks decreased. In addition, age differences in memory for emotion were only partially accounted for by respondents' appraisals of the impact of the attacks. More detailed assessments of respondents' appraisals of the threats that followed the September 11 attacks might have clarified these findings. Respondents may have focused more narrowly on the toll of the September 11 attacks when asked to rate their impact but drawn on a broader range of appraisals of subsequent events (e.g., the threat of war and of future attacks) when asked to recall their emotional reactions.
Memory for Emotion and Psychological Adjustment to Trauma
We also explored the relation between changes in memory for emotion and respondents' psychological adjustment to the events of September 11. Southwick et al. (1997) found that, for Operation Desert Storm veterans, recalling traumatic events as increasingly severe over time was associated with more PTSD symptoms. In the current study, recalling increased negative emotion over time was not associated with increases in any posttraumatic stress symptom for parents. A somewhat different picture emerged for adolescents, however. The more recalled sadness or anger increased over time, the more adolescents reported startling easily, getting tense or upset when reminded of the attacks, having unwanted thoughts about the attacks, having disturbing dreams about the attacks, and not sleeping well. When traumatic events occur, the issue of how to identify high-risk individuals is a critical one if monitoring and intervention efforts are to be targeted appropriately (Udwin, Boyle, Yule, Bolton, & O'Ryan, 2000) . Remembering past negative emotions as increasingly intense over time may be an indication that adolescents require intervention for relief from posttraumatic stress symptoms.
In the wake of the events of September 11, many parents wanted to know whether and how they could help their children cope with the tragedy (La Greca, Vernberg, Silverman, & Prinstein, 2002) . We found that the more anxiety and posttraumatic stress symptoms parents reported at 3 months, the more anxiety and stress symptoms their adolescents reported subsequently. There was no evidence of bidirectional effects; that is, adolescents' reports at 3 months did not predict their parents' reports at 8 months (also see GilRivas, Silver, Holman, McIntosh, & Poulin, 2004) . Thus, although the adolescent years are often characterized by intense parent-child conflict and by striving for greater independence from parents (e.g., Arnett, 1999; Larson & Richards, 1994) , adolescents may be particularly attentive to their parents' reactions when they confront unexpected and devastating events (Rime et al., 1991) . Parents who can cope effectively with their own anxiety during a disaster may provide an important model for their teens and may be more able to offer teens the reassurance and support that they need. These findings also highlight the potential cost-effectiveness of interventions designed to help parents cope in the immediate aftermath of major disasters. Such programs may have a positive impact not only on those who participate in the programs directly but also on their children and other family members.
Strengths and Limitations
This study demonstrated clear differences in the ways in which adolescents and adults interpreted and reacted to a real world threat. The findings also shed light on how representations of emotional experience change over time. These strengths must be balanced, however, against a number of limitations. First, the respondents were not a representative sample of southern Californians but rather, a self-selected subgroup from an ongoing research project that involved semiannual assessments. Adolescents with high levels of personal or family problems may have been less likely to participate in the larger project. Of those who did participate in the larger project, many did not complete both surveys concerning their reactions to the events of September 11. In particular, respondents from single-parent households were underrepresented in this study. Parents and adolescents who were particularly distressed (or particularly unaffected) by the attacks also may have chosen not to respond. Whether adolescents and parents from single-parent households and other nonrespondents reacted in distinctive ways to the events of September 11 remains an open question.
Another limitation is that, in any study that contrasts groups, there is no guarantee that questions will be interpreted identically by the different groups. For example, it is possible that parents and adolescents interpreted questions about the impact of the attacks differently. The fact that appraised impact ratings predicted emotional intensity for both age groups, however, suggests that adolescents and parents did not merely interpret the appraisal questions differently; they appraised the event differently.
Another limitation results from the methodological choice to assess naturally occurring reactions to real world events rather than manipulating appraisals concerning the impact of events in the laboratory. As a result, we cannot conclude that changes in appraisals caused changes in memory for emotions. The findings are consistent, however, with experimental studies that support this causal claim (e.g., Safer et al., 2002) . Also, in this study, respondents' emotional reactions to the attacks were assessed after 3 months rather than immediately. Thus, we cannot draw conclusions about the accuracy of respondents'memories. Respondents'reports of their initial emotions may have been more accurate after 3 months, after 8 months, or they may have recalled their emotions inaccurately at both time points. We can conclude, however, that memory for emotion was not stable over time. These memories were flexible and conveyed information about people's current appraisals of events as well as about their previous reactions. Finally, given the large number of analyses conducted, the possibility that some significant findings may have occurred by chance must be acknowledged.
Conclusions
In conclusion, despite being 3,000 miles from the site of the disaster, both adolescents and parents were greatly distressed by the news of the September 11, 2001 terrorist attacks. Adolescents, however, recalled having felt less sadness, anger, and anxiety than did parents and reported fewer posttraumatic stress symptoms. Over time, adolescents recalled having experienced even less negative emotion. Their relatively less severe emotional reactions and the decrease in recalled negative emotion over time were related to appraising the impact of the attacks as less severe. Those teens who did recall increasing sadness and anger over time showed poorer psychological adjustment, reporting posttraumatic stress symptoms. Adolescents' perception of themselves as less vulnerable than others to negative outcomes has been noted as one of the characteristics that leads adolescents to engage in risky behaviors such as driving dangerously and using illegal drugs (Chapin, 2001; Greene et al., 2000; Nell, 2002) . The current findings suggest, however, that adolescents' appraisals of events as having lesser impact, particularly on themselves, may be protective in some circumstances, insulating them from the negative psychological effects of distant traumas.
NOTES
1. ANOVAs on emotional intensity ratings showed the same pattern of results for adolescents and parents from the same households (58 dyads) and for those from different households (41 parents and 21 teens).
2. Correlations (r) among appraised impact ratings for America, future, and the self ranged from .32 to .61 after 3 months and from .37 to .57 after 8 months. The variable, mean appraised impact, did not include ratings for most other students in school because of unequal numbers of respondents at 3 months.
3. Females typically report more intense emotions and are more likely to experience PTSD than males (Kimerling, Ouimette, & Wolfe, 2002) . In our study, a greater proportion of parents than of adolescents were female. To find out whether the age differences found in recalled emotional intensity and stress symptoms might be attributable to the gender of the participants, we repeated the age comparisons, limiting the sample to female respondents (78 mothers and 49 daughters). The results were identical to those reported for the entire sample. Specifically, teenage girls recalled having felt less sad, angry, and anxious than mothers, F(1, 125) = 19.32, MSE = 7.46, p < .0001; and over time, recalled intensity of negative emotions decreased for girls but increased for mothers, F(1, 125) = 7.28, MSE = 1.43, p = .008. Teenage girls also reported fewer posttraumatic stress symptoms than did mothers, F(1, 125) = 4.91, MSE = 67.21, p < .03. These findings show that the age differences found in recalled emotional intensity and posttraumatic stress symptoms cannot be attributed to the greater proportion of females among the parents as compared to the adolescents.
